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FASaOLOPStA3IS  IN  SOUTHE/WT  ASIA 
AND  THE  FAR  EAST:  A  REVlEWt 

JOOK  H.  CM)6S 

U.  S.  Nmi  Mt&al  Roaiik  Ung  No.  2 
T^wt^TahRSB. 


In  ii»  dasnc  paper,  'Tfw  Wonz^'  Worid’*,  Stoil  (19*7)  cssimatei!  !0  mtilion  Inmias 
isSKt^om  wsU}  tbs  pant  iiBcrtiittil  fasdbhpm  ir^i  ia  Asia.  Near^  hotf  tbe  cases, 
fcoKem,  yers  ascribed  to  Chdmmg  Province  of  reohdand  CSboo.  Ilae  remainsag,  acc!xdaig 
to  Stdl,  woe  dsewbexe  in  Otiaa,  Tai«aii,  SosliKast  Asia,  and  Assam.  At  the  proeiit  tiase 
it  tt  sbBK»t  ii2pos!^)fe  to  edab&b  tbe  present  dbtrihtiskm  this  ranshe  OB  mahaiacd  China. 
U  a  eqaaSy  difficult  to  estiaate  tl»  iofecttos!  tate  ood  distr^mtioa  of  she  parasite  sa  other 
sreas  (d*  the  Far  East  since  theie  enst  only  a  few  scaLttfKl  reports  of  the  paraale  and  the 
disease  in  the  cutreat  Utennire.  An  aUtxapt  ha&  been  made  to  auemiMe  the  avaOaide  infor¬ 
mation  and  to  present  the  distribution  of  tMs  paiesitoas  by  vaiions  cooBtrks.  The  main 
sources  of  reference  woe  the  Troj^cal  Disease  Bulletin  and  the  Indeo;  Catalog  of  Medical  and 
Vetennary  2k}ology.  Although  a  ntunbsr  of  refereKes,  mostfy  okJ,  were  found,  the  avail¬ 
ability  erf*  pul^ished  papers/reports  has  be«i  ies$  than  one  would  desire  mpfcpaiicg  a  review 
article.  The  rdereoce  section  contains  a  great  number  of  artides  vdudi  have  not  been  dted 
in  the  test.  Thtgr  are  listed  sia^  to  assist  future  investigators  who  may  wuh  to  have  a 
bi!^ogra{diyofsome  of  the  post  w  orks.  Ttds  bibliography  shou^  not  be  considered  comidete, 
however. 


MAINLAND  CHINA 

Fasciolopsis  buski  has  been  reported  from  ten  provinces  of  mainland  Oiina.  In  certain 
areas  of  Cheidang  and  Kiang^i  the  prevalence  rate  has  been  reported  as  high  as  85  percent  and 
in  other  areas  it  may  vary  from  less  than  I  to  5  percent  (Hsii  and  Li,  1953).  Man  and  pigs, 
and  possibly  dogs  (^cn,  1934),  arc  reported  to  be  the  main  definitive  hosts  for  the  parasite, 
and  the  aquatic  snails,  Segmentina  hemisphaeruJa  and  Hippentis  cantori,  the  intermediate 
hosts.  Metacercariae  arc  found  encysted  on  aquatic  plants  such  as  water  caltrop  {Trapa 
^mtans).  water  chestnut  (Eiioebaris  ti(berosa\  water  hyadnth  {Ekhomia  crassipes),  and  water 
bamboo  {Zizania  aqmtica,  Sahinia  natans,  Lemna  polyrhiza).  These  plants  are  considered 
the  main  sources  of  human  infections.  Most  water-bodies  in  which  these  plants  are  cultivated 
are  fertilized  with  human  excrement.  In  addition,  there  are  other  plants  upon  which  the 
metacercariae  may  encyst  and  these  plants  may  serve  as  vehicles  of  transmission  to  pigs  and 
other  animals.  Infections  in  mainland  China,  as  elsewhere,  are  acquired  most  commonly  by 
people  who  eat  water  plants  raw  and  peel  off  the  outer  layers  of  the  plants  with  their  teeth. 
Recent  reports  from  mainland  China  indicate  that  Areca  nut  may  be  of  therapeutic  value  in 
the  treatment  of  fasciolopsiasis  (Fang,  1955;  Teng,  et  al  1959;  Liao,  1959). 

t  This  study  was  rupported  in  part  through  funds  provided  by  the  Bureau  of  Medicine  and  Surgery,  Navy 
Department,  for  Work  Unit  MR  005.200098. 

The  opinions  .and  assertions  contained  herein  are  those  of  the  authors  and  are  not  to  be  construed  as 
oificiai  or  reflecting  the  views  of  the  Navy  Department  or  the  Navai  Service  at  large. 
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REPUBUC  OF  C3ilK4  -  TAIWAN 


Koman  iiifectk»  with  F.  5iai:/oa  T&hras  Msxsf^  st  i9U.  This 

rqpori  wts  by  the  &st  descrf|$cioB  ihe  life  syck  of  xks  is  Tsi^'an  pifps  by 

Naka^wa  (19?!}  ajod  additiofial  rqiwts  of  laisiaii  lafeciKss  by  P-yM),  Su222ki  (192^, 
Hias;  (}947),  iod  HsO  et  al.  (1953).  It  was  nci  ut^  t!»  tepisi  H^h  (1959),  however, 
tiat  fasckiik^Kia^  was  cOTsidered  a  si£sj&aj!t  par  :^te  Ln  certain  sieas  of  tlK:^  Island. 

Pigs  from  many  areas  of  Taiwan  appear  to  infected  (Lee,  1957)  but  the  jurevalefice  cf 
human  ififecdmie,  excsfn  for  a  few  areas,  is  miuiinal.  Urn  most  hi^dy  endemic  area  is  in 
Taiwan  Hsieb  in  Soudiens  Taiwan  wf^re  gtool  mr^/$  have  ^wn  infection  rates  of  38 
percent  (Hsieh,  1959).  4S  perc^l  !9^),  sad  24  percent  (Kuctz  et  al.  1961). 

Hskh  (1960)  carried  out  extensive  studies  in  this  area  of  Taiwan  and  found  the  hi^test 
infectkntratetooccurinduklienmtheagegroupof  lOto  14  who  resided  in  villagei  situated 
near  ponds  where  wat^  cahre^  and  otlmr  editfe  water  jdants  are  cultivated.  Families  in 
yiOagss  closer  to  ponds  demonstrated  ?vea  higher  infections  than  those  living  some  distance 
from  them.  Although  seven  species  of  snails  'Ken  recovered  from  ponds  in  the  area,  only  S. 
haemisphaenh  was  found  positive  (1.9  %).  Two  edible  water  plants,  Trapa  bispinosa  (caltrop) 
and  Ipomoea  reptans,  (Kuiig-shin  tsai),  were  also  grown  in  the  water  and  encysted  metacer- 
cariae  were  found  on  these  plants  in  varying  numbers.  The  latter  is  commonly  fed  to  pigs 
and  is  considered  the  main  source  of  pig  infections.  Pigs  in  the  area  were  also  studied  and  the 
infection  rate  by  stool  examination  was  determined  to  be  29  percent  and  at  the  time  of 
slaughtering,  52  percent.  Of  interest  in  the  reports  by  Hsich  (1960)  and  Kuntz  et  al  (1961) 
was  the  finding  of  great  numbers  of  cercariae-produdag  snails  in  ponds  in  the  vicinity  of 
slaughter  houses  and  the  observation  that  the  abattoir  drains  emptied  into  nearby  ponds. 
This,  of  course,  leads  to  a  continuous  “seeding”  of  the  ponds. 

A  few  studies  on  the  treatment  of  F.  buski  have  been  carried  out  in  Taiwan.  Brown  et  al 
(1959)  found  tetrachlorethylene  to  be  effective  in  the  treatment  of  the  disease,  and  Hsieh  et  al 
(1963)  reported  a  cure-rate  of  62  percent  with  stilbazium  iodide  (Monopar). 


JAPAN 

Kobayashi  (1915)  was  one  of  the  first  to  report  the  parasite  in  Japan  and  later  there  were 
a  few  additional  reports  of  F.  buski  eggs  in  stools  of  Japanese  (Morishita  et  al.  1964).  Whether 
or  not  these  infections  were  acquired  in  Japan  is  not  known. 


KOREA 

Although  Korea  has  not  been  considered  endemic  for  F.  buski,  there  are  reports  in  the 
literature  which  suggest  the  possible  presence  of  the  parasite  in  this  country.  Kobayashi 
(1920)  reported  abnormal-appearing  eggs  of  the  parasite  in  human  stools.  Many  years  later 
Brooke  et  al.  (1956)  reported  eggs  of  either  F.  buski  or  Fasciola  hepatica  in  six  North  Korean 
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pmonsis  of  war.  In  anoth;^  rqwrt  m  the  same  year,  M&sdike  (1956)  reported  F.  la  a 
diild  who  had  recentfy  immigR^  from  Korea  to  Germany.  The  iiKist  interesting 
however,  was  by  Kimfz  et  al.  (19iS)  who  fund  M  bi'^l  in  feees  of  a  ietined  TtedccS 
soldier  adio  had  served  with  the  United  Nati<»  Foices  in  Korea  during  the  Korean  War.  in 
the  li^  of  these  reports  it  seems  appropriate  to  suggest  that  ftmhsr  studies  be  undertajum  to 
determine  whether  F.  buski  is  truly  endemic  in  Korea.  It  is  entirely  possible  that  ti»!;  parasite 
might  be  present  in  the  human  and  ;»g  population  in  isolated  areas  and  has  gone  unnotk^. 
On  the  other  hand,  it  may  also  be  possible  that  the  eggs  found  in  the  in  the  above  reports 

we<t-  ^f  F.  hei>atiatniber*±saF.  fwsk/siDceltisoften  very  difficult  to  differentiate  between  the 
^ggs  of  these  two  spedes  of  trematodes. 


RYUKYU  ISLANDS 

Reports  of  F.  buski  could  not  be  found  in  any  scientific  journal;  however,  a  statement 
appears  in  a  textbook  (Simmons  et  al  1944)  on  the  occurrence  of  the  parasite  in  some  of  the 
inhabitants  of  these  islands. 


PHILIPPINE  ISLANDS 

While  there  have  been  reports  of  fasciolopsiasis  in  the  Philippines  diere  is  some  question 
whedhier  the  infections  were  acquired  there  or  imported.  Garrison  (1910)  reported  F.  buski 
collections  from  the  Philippines,  and  Schwartz  (1924)  found  eggs  in  the  stools  of  several 
Chinese  in  Sulu  (Tubangui,  1933).  It  was  not  known  whether  these  latter  infectious  were 
acquired  locally  or  in  China.  Africa  et  al.  (1940)  did  not  believe  that  the  infection  was  endemic 
to  their  country  and  reported  no  authentic  records  of  infection  among  native  Filipinos.  In 
recent  studies  carried  out  jointly  by  NAMRU-2  and  the  Philippine  Health  Department  on 
nearly  4000  residents  in  Northern  Luzon,  no  infections  of  F.  buski  were  found.  It  is  probable 
that  any  infections  reported  in  the  past  in  the  Philippines  were  from  immigrants  from  China, 
and  the  Philippines,  therefore,  should  probably  be  considered  a  nonendemic  area. 


VIETNAM 

There  are  a  few  reports  on  F.  buski  in  Vietnam,  the  earliest  of  which  was  by  Brau  and 
Bruyant  (1913).  In  North  Vietnam,  Galliard  (1948)  reported  infections  in  pigs,  and  Bauge 
(1954)  found  nearly  15  pe.’'cent  and  3  percent,  respectively,  of  Asians  and  Europeans  infected 
with  the  parasite.  Landmaim  et  a/.  (1961)  using  F.  buski  skin-test  antigen  reported  a  very  low 
prevalence  of  infection,  however,  Fournier  (1954)  reported  the  parasite  in  Asians  as  well  as 
Europeans  in  Saigon.  In  studies  by  NAMRU-2  in  DaNang,  South  Vietnam,  only  one  of 
several  hundred  people  examined  was  found  to  be  passing  eggs  of  the  parasite  in  his  feces. 
Snails  of  the  genera  Planorbis  as  well  as  Segmenima  have  been  reported  as  ihe  intermediate 
host  in  North  Vietnam,  and  more  than  likely  they  are  also  the  intermediate  host  in  South 
Vietnam.  Buffle  and  canines  have  also  been  listed  as  possible  definitive  host  in  this  country 
(Segal  et  al.  1968). 
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Na  MotvbiikfL  fcund  in  £  cS «}»  ^vmsss^  tege^ia^  tbs  prsvs^sDcs  of  F. 
iie^'  Ifi  taoSc  7i  ku  Inks  tiatsd,  taytezvet,  is  s  hesJih  data  isUktis  disU^ted  to  LI  S, 
asHitasy  asd  S^  e(  at.  (!9$l),  that  tbs  j^asits  k  press^st  Is  feirtsass  of  tbb 

eeostiy. 

CAMBODIA 

Caffibodia  Is  mo&a  coustry  whers  vsty  little  isfonttatioc  is  availabfe  on  fasciolopsiasis. 
Hie  only  seen  was  that  of  Brssipt  and  KoQg4diii>chuon  (1965)  in  wMdi  the  parasite  was 

reported  m  0.04  percent  of  the  hyman  and  5  percent  of  the  pig  populations  in  the  region  of 
Fhnom>Fenh. 


THAILAND 

It  has  been  only  in  recent  times  that  human  fasciolopsiasis  was  found  to  be  endemic  in 
Tl.*ailand.  Daensvang  and  Mangalasmaya  (1941)  reported  the  find  infections  in  five  people 
from  Dhonburi  Province,  in  Central  Thailand.  In  1951  an  epidemiologic  investigation  of  the 
disease  was  initiated  by  Sadun  and  Maiphoom  (1953)  following  the  death  of  a  15-year>old 
girl  infected  with  over  500  adult  worms.  The  study  was  carried  out  in  three  promces  of 
Central  Tluulaud  in  areas  of  water  caltrop  (Trapa  bicomis)  cultivation.  Over  1500  people  were 
examined  and  13  percent  were  found  to  be  infected.  The  prevalence  of  infection  was  highest 
in  children  5  to  14  years  old  with  the  intensity  of  infection,  determined  by  egg  counts,  to  be 
greatest  among  children  between  10  and  14  years  of  age.  The  authors  found  that  children 
often  ate  raw  water  caltrops  during  their  walk  to  and  from  school.  The  people  in  these  areas 
for  the  greater  part  of  the  year  live  more  or  less  in  floating  villages  where  the  dwellings  are 
built  on  stilts.  Lacking  toilet  facilities,  people  commonly  defecate  into  the  water  surrounding 
the  houses.  Although  the  people  did  not  defecate  directly  into  the  water  caltrop  beds,  the 
same  waters  surrounding  the  dwellings  also  flowed  into  the  cultivated  areas.  Snails  in  the 
area  {Lymnaea  pignis  (sulvaria),  Lynmaea  pHcatula,  and  Caridia  terukostata),  however,  were 
found  to  be  negative  for  cercariae  of  F.  buski. 

In  another  aspect  of  this  study,  Sadun  and  Maiphoom  (1953)  examined  people  in  Bangkok 
and  Ayuthya  who  commonly  eat  water  caltrop  purchased  in  local  markets.  Fasciolcpsis  buski 
eggs  were  not  found  in  any  of  those  examined,  '^lis  information  was  presented  by  the  authors 
to  further  show  that  the  greatest  numbers  of  infections  take  place  in  localities  where  water 
caltrops  are  cultivated  and  that  the  consumption  of  the  plant  some  distances  from  the  caltrop 
plantations  is  of  little  epidemiological  importance.  In  the  studies  of  Saovakontha  et  al.  (1965) 
and  Manning  (1969)  other  endemic  areas  of  fasciolopsiasis  in  Thailand  were  described. 


INDONESIA 

Although  statements  are  made  regarding  the  occurrence  of  F.  buski  in  Indonesia  there 
arc  very  few  actual  reports  on  the  parasite  in  this  country.  Hcgner  et  a!.  (1923),  Hsii  and  Li 
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(1953),  a&d  Faust  and  Russdl  (1964)  refer  to  the  parasite  as  beh'g  found  m  mas  and  pigs  is 
Bons»  and  Sumatra.  The  only  reference  in  the  more  recou  Uteratcre,  howe^,  is  that  by 
Ressang  et  al.  (1959)  adio  menti(med  the  p&a^  in  pigs. 


MALAYSIA 

Sani^osham  (1955)  reported  F.  buski  lo  be  rare  in  man  and  pi^  in  Malaysia  but  in  a  later 
publication  he  (Sandosham  and  bin  Keifcg,  196?)  suggested  t^t  leports  of  the  ^;gs  of  the 
parasite  in  human  feces  in  Malaysia  were  probably  due  to  mmdentiScation.  lie  (1964),  on  the 
otha-  hand,  reported  the  recovery  of  adult  worms  from  tv/o  Ounese.  In  the  fint  case  worms 
were  recovered  from  an  adult  in  Kuala  Lumpur  following  treatment  with  carbon  tctrachloriv^. 
The  second  case  was  a  13-year-old  Singapore  girl  who  died  of  other  causes  and  worms  were 
recovered  at  autopsy,  it  was  believed  by  Lie  that  the  adult  acquired  the  infection  is  China. 
In  the  second  case,  however,  the  13-year-old  girl  was  bom  in  Singapore  and  had  nsver  left  the 
country.  Lie  suggested  that  the  infection  of  the  latter  may  have  resulted  from  eating  water 
chestnuts  imported  from  China.  This  seems  unlikely  since  this  would  have  required  the  water 
chestnuts  to  be  maintained  in  a  wet  or  moist  condition  for  an  extended  oeriod  of  time  in  order 
to  enable  the  encysted  metic^rcariae  to  remain  viable.  Sadun  and  ^  iaiphoom  (vide  supra) 
showed  that  even  at  distances  of  from  10  to  20  miles  from  endemic  areas  in  Thailand  no 
infections  could  be  found  in  people  who  commonly  ate  water  caltrop  purchased  from  street 
peddlers  or  markets.  Lie  (1964)  also  examined  pigs  in  Kuala  Lumpur  and  failed  to  find  the 
parasite. 


BURMA 

The  only  reports  of  F.  buski  that  could  be  found  in  a  liteiature  search  regarding  Burma 
referred  only  to  the  presence  of  the  trematode  in  pigs  (Bhalerao,  1924;  Bhattachaijce,  1937; 
Clmtterjee,  1938;  Griffiths,  1957).  It  seems  likely  that  human  infections  would  also  be  present 
but  references  to  such  infections  could  not  be  uncovered. 


EAST  PAKISTAN 

Two  reports  show  fasciolopsiasis  to  be  endemic  in  East  Pakistan.  Kuntz(i960)  reported 
one  human  case  and  Muazzan  and  Ali  (1961)  five  additional  cases.  No  other  reports  of  the 
disease  or  the  parasite  were  found. 


INDIA 

The  prevalence  of  F.  buski  in  pigs  and  man  in  India  seems  to  be  variable.  Wiiile  Buckley 
(1939)  found  nearly  60  percent  of  the  people  examined  in  Assam  infected  with  the  parasite, 
Sataya  Prakash  and  Varmani(1967)  failed  to  find  a  single  human  infection  in  the  Ghaziabad 
area  of  Uttar  Pradesh.  These  latter  authors,  however,  reported  1 .4  percent  of  the  pigs  and  24 
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persoit  of  Piattorbis  sp.  infected  with  the  para^te.  In  other  studio  in  Bihar,  Kant  and  Rama 
(1954)  fotmd  7  percent  of  the  pcptilation  infected  and,  following  treatment  with  tetrschlo- 
rethylene,  recovered  from  1-57  adult  wonns  from  the  patients.  Other  rqrorts  indicate  the 
parasite  to  be  in  pigs  and  man  in  Calcutta  (DeRivas  and  Lucke,  1915;  Thapar  1956).  Accor¬ 
ding  to  a  mcent  publication,  Shah  e/n/.(1^6)  found  29  percent  of  a  population  in  Bombay 
infected  with  the  parasate  and  they  suggest  that  infections  may  also  be  present  in  parts  of  Bibar, 
Orissa,  and  Madras. 


Additional  studies  by  Buckley  (1939)  in  Assam  have  shown  Sepnentina  trochoukta  to  be 
an  intermediate  host  for  the  parasite.  Althou^  Buckley  was  unable  to  determine  the  priodpal 
sources  of  infection,  he  listed  the  following  water  plants  as  possibilities:  Ottelki  aUsmoides, 
Nymphoec  lotus,  Trapa  mtans,  Euryale  ferox,  and  Nehonbo  nucifera.  He  noted  that  pigs  were 
tare  in  the  area  because  of  religious  prejudices  against  eating  pork,  but  exarainaticn  of  30 
pigs  in  a  slau^ter  house  failed  to  reveal  the  parasite.  Similarly,  Shah  et  al.  (1966)  reported  the 
alienee  of  the  parasite  from  animals  in  Bombay.  This  is  not  tmusual,  however,  as  Cameron 
(1927)  stated  that  in  certain  areas  where  jF.  hnskf  is  conunon  in  man  the  parasite  may  be  uncom¬ 
mon  in  pigs  and  vice  versa. 


Distribution  of  Fasc'wlopsis  buski  in  the  Far  East. 
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REPORTS  OF  FASaOLOPSlASiS  OUTSIDE  THE  FAR  EAST 

Unusual  reports  of  human  infection  witit  F.  buski  have  been  voAdc  from  several  mmen* 
demic  areas  of  the  world.  For  example,  there  are  references  to  fasciolopstasb  in  the  United 
States  (Moore  and  Terrill,  1905),  South  Africa  (Nicol,  1910).  Venezuela  (Risquez,  1911), 
Australia  (NiccU,  1914),  Russia  (Seminov  and  Garmatti,  1927),  Melanesia  (Russdl  and  Scott, 
1945),  and  Guatemala  (Penalver  et  al.  195^.  U  is  {sobaUe  that  reports  of  F.  buski  outside 
the  Far  East  are  due  either  to  misidesri&adon  of  the  or  to  instances  whoe  the  parasite 
was  imported  with  emigrants  from  the  Far  East. 


COMMENT 

In  searching  the  literature  and  in  preparing  this  review  the  author  was  iminessed  with 
the  paucity  of  information  available  regarding  FI  huttr.  Ti^e  aj^Mars  to  be  little  intemt  in 
this  trematode  today.  Except  In  drug  studies  or  an  occasional  report  of  finding  the  eggs  in  (aces, 
reports  of  experimental  studies  are  meager.  Only  two  jMpers  of  recent  vintage  concerning 
experimental  investigations  (Kuntz  and  Lo,  1967^  Lo,  1^'^  were  found.  This  is  incongruous 
as  the  parasite  should  be  of  great  value  to  the  experimentalist.  The  worm  is  large,  is  easily  ob* 
tainable  from  pigs  in  endemic  areas,  and  would  offer  those  interested  in  bioctemistiy,  physiO" 
logy,  and  immunology  of  helminths  a  ready  source  of  material. 


SUMMARY 

In  1947  it  was  estimated  that  over  10  million  people  in  the  Far  East  were  infected  with 
Fasciolopsis  buski.  Most  of  these  iuTtxtiom  were  reported  from  mainland  China.  Although 
fasciotopsiasis  is  endemic  in  Taiwan,  Thailand,  Vietnam,  Laos,  East  Pai'istan  and  India, 
the  distribution  of  infections  in  these  countries  in  limited  and  the  overall  prevalence  rates 
are  considerably  lower  than  those  of  mainland  China. 

While  human  fasciolopsiasis  has  not  been  reported  from  Indonesia  and  Burma,  pigs  in 
these  countries  have  been  found  infected  with  the  parasite.  Further  studies  should  be  carried 
out  in  these  countries  to  determine  whether  or  not  the  parasite  is  present  in  man.  Studies  are 
recommended  in  Cambodia  where  little  information  is  available  and  in  Kore«  in  order  to 
determine  whether  or  not  the  parasite  is  endemic. 

Human  infections  have  been  reported  from  Japan,  the  Philippines,  Malaysia,  and  a 
number  of  western  countries,  but  it  is  probablt-  these  were  from  people  who  immigrated  from 
endemic  areas  or  were  due  to  misidentification  of  the  egg. 

Fasciolopsiasis  seems  to  be  restricted  lo  areas  where  populations  raise  water  plants, 
such  as  water  caltrop,  water  chestnuts,  water  hyacinth  and  water  bamboo;  and  to  populations 
that  commonly  ingest  the  uncooked  metacercariae-laden  plants.  In  addition,  in  most  bu!  not 
all  the  endemic  countries,  pigs  appear  to  be  an  important  reservoir  of  infection  and  species  of 
snails  of  the  genera  Segmentina,  Hippeutis,  and  Pknorbis,  the  intermediate  hosts. 
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SMXxamuiiZ  So  6ffim  SfaSi^vw  wt  in*  kail  sesca!  xisSi  spedmtm  of  F&aoStfm 
gaaBaaflghaBB  jk:saaBaBgyagde&MSgypoct:fadredcgatio«flf  IMb^qF* 

sbX  S£sffieftiKpcsMe3ii(ko3a(AGSRd6kew«!3iwe»CkBBesc;aadsHa;v  of  ikeaica«i£ 
Bbkts  %Esm^  Ac  BifetiwM  &QBB  oqcsbSc.  Bgacicff,  ygaae  oacs  nczs  saafpcwi  sot  lo  amt 
fhmaftEsad.  st^isi fio ou&isaa^ poa  £«!  a  npovts  Son  tfeeciskaS  bbora- 
i^daAA'^fkaEiAktga&^  !iaKi9Ssmtm&mif'itsywmcimmc&. 

xiwtian^m9Csma,B^^fitdmmcbOBaedisomAepMmottxm.i  tTf— r  ifcaa  dwac 
tagidU  &c  iitKnejywr  iaafis  za£  9ot  dK  cdvr  aav 

Sb9:  I  aoxe  So  snc  Bcfessoiocai  ca  At  poaiate  madeagr  of  fewkiiogMaw  ia 
Wtiiaac  ^jpawr1wM8tiaKo»tagada^aeMe»ci0tff(Ac.it«fct,  iasiiebepga 
Sa^SKsBBrihgdaatibagMlaeagttaadaittarifeMrirhwi  Konan  peopis  do  sue  bare  tke 
^^^cafia^sxfirfeod.  Heccm;  ac  ksic  x  fRa<  EKidcss;  cf /SadMk  ifepatacs  m  cattle. 

ae  sidb  &ecH  SKVE^  aoH^K  fxiatujr  sekooE  dcldlna  aboae  2QU00C  ia  asaiber. 
hisi'xz^..sgeSaimsde^aipcammniAtg/itSxAosec€Ii*sdiakorIiunolopitakatL 

3fca5g^:lecga%aBtjBgcowaigstd<Kntt3fsaaboa2Epro<ax»  jCntnriTlBaBd 
S8a£^  fs^scBcr  lo  sx&csoL  la  dbofc  afar  ae  feead  flsai  ^iprijicmaidy 

i^iSi^E&ix^tiSsA^mesDamud^mastSKUdwiafiBacbfiahm^  Bogaem-tiaciafetifla 
sixskJ  »  be  scimatei:  dSbstae  fioB  ocher  ar»^  Le.  tke  iafixtue  raics  or  dhe  wcjae  bordess 
a%ikesaggfeaig£esi3«»fciiiowwerikaaikoaeig|iiogtedSyoifccgaodgas.  Wcfoyxardljrfoi 
@ss^a|ii!c!v'ghom2(^3G«ctaK.  C)f  ococie,  av  snr  c»a  of  joaa^  <±ildLrm  «idi  80^ 
sad  9«£nd8sh  also  passed  aofsas  13  tbczr  ssoogs  viodB »  prolMl)^  za  isiSczCioa 

^«sy  ^iesETf  j^tosao.  aad  acre  ray  side  Rcccctl|y  a  coaplete  s£ix^'  oa  tone  dnoal 

as;:pii::&£^^sdoloFsiiissai^^DoRloseai»o?pdoesc3cc8ia^  less  and  dae  bSood  pteSarcs 
aaesadsa^ScaiedkiSibeEgaasagsS&raCTbetaccctkeiadhidaii^  iafectedaiiii  Fasdobp- 
^  fi3d  i^£»e  aia  aejadve  SKces. 

stfaFO  lo  ne  DEsdeacs  of  is&cikia,  is  OQc  area  era  70%  cf  ike  people  wee  foujES 
£c- be  iafeled,  akkk  SECEcd  £o  aidinle  ciszz  apcinshnudy  ]CC%  of  the  peo|^  wei£r  infected 
a:  OB£  liaae  c;  ssetber  tbetr  Sie.  beczase  &oib  one  stooi  eiazaiiizcksi  ooly  avst  70% 
of  tiiKB  were  ibasd  to  be  pcsiihe  zad  ibe  cacosSty  wzs  yoosg  chOdiea.  From  soni^i}^  tbe 
bssaa  pop^zlioa  zasd  d>e  saasah  in  stvera  vfgzgeSs.  vt  fboad  that  tbe  ideeike  nte  is 
abacsi  psxaSd  io  in  tae  pe^ie.  For  escES^jfe  a  3  viB^es  we  surveyed,  the  mfecticNK 
?:;Ue$  asx^  Qsaa  woe  ray  saaikr,  Le.  aboGt  i0%  23d  those  aaux^diep^  were  sbeot  S*i0%, 
iadic^izx  that  the  caiiag:  kzbds  are  ctsie  sioakr  in  0321^  respects  bxaose  adther  one  of  them 
codv  taeif  v^^etai^es.  As  iar  as  the  pSacis  are  invoh^ed,  we  took  all  the  plaius  in  the  vidnity 
m  ws  kosses  of  kztown  imerted  people  and  examined  them;  esseadally  all  of  tbs  plasts  had 
tssscied  uxaik  OQ  them.  So  I  shaQ  assume  that  all  the  dasis  are  poumtially  capable  of  causing 
hnectKK^'  However,  ibKc  arc  rmly  2-3  specks  of  the  plants  that  tin:  people  normally  eat  raw; 
the  EStKt  impxtzjii  <k^  are  water  caltrop  and  Mondng  dory  (“Pak-boonc”  in  Thai).  Those 
are  eaten  in-  most  list  peojAe.  Howevo-,  from  case  histories  of  indhidoah  with  fasdolop- 
^sis.  there  is  ik>  one  common  i^ant  thev'  eat.  probably  it  is  an  indkatioR  that  there  is  more 
tlaii  one  j^snl  involved  in  the  traesmisson.  From  our  work  we  found  that  the  Segmentim 
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kesKdphieevSa  sziaii  wss  saiuraliy  icfectcd  as  wdi  as  Sepnentina  trochoideus  and  also  we 
succeeded  in  aperimenally  infecting  them.  However,  Gyrcvba  coarexiusaihfS  wbich  is  living 
nt|^sanieaieas,wB!tt:«eneverfofn!d  infected,  and  also  wecould  not  infscthis  the  bboratory. 

SanNMANt :  i  jist  wooki  like  to  a&  Dr.  Manning,  in  which  part  of  Thailand  did  you  do 
ihesszvQT? 

MAN3aNG :  The  surveys  were  made  in  Central  Thaibijd.  limited  to  the  provinces  of 
Si^haiuttri,  Ayidh^w,  Angtong.  Bcngkok,  NakonHsathoin  (all  in  the  centra!  plain}.  It  also 
iododod  Pha-yao  district  of  North  Thailand  where  there  was  a  report  of  a  focus  Bu^i  infec< 
ticH!.  We  did  surv^  twice  in  that  area  and  failed  to  turn  up  any  infection. 

SoftSiMAXJ :  1  ask  the  questioa  because  it  seems  to  me  that  it  b  difficult  to  dUferentiste  the 
^ggs  of  Fasciok^m  imdd  from  tluKe  of  Ecaaostoma  flukes. 

M.4XXKNG :  It  b  eat  sc  difficult,  if  you  have  a  micrometer  cn  your  microscope.  The  echinos> 
tome  i^gs  are  much  srsaikr  than  those  of  Fasciolopsis. 

SonxMAKt :  But  it  b  better  if  you  would  confirm  it  by  getting  the  aduit  worms. 

Maxsnee :  It  b  true.  Ic  dinical  studies  vdudi  we  have  comjdeted  and  will  be  publbhed 
soon,  wfe  treated  many  cases,  and  obtained  the  adult  worms.  First  of  ail  we  made  egg  counts 
to  find  out  how  many  eggs  Hicy  had,  and  then  found  how  many  adult  worms  they  had;  thus 
w?  got  the  amfirmation  that  the  eggs  were  those  of  Faschhpsis  buski. 

We  subjected  that  perhaps  the  cattle  would  be  a  reservoir  for  Fasciolopsis  and  then  we 
^Kct  a  great  deal  of  time  at  the  slau^itcr  house  examining  them,  and  most  of  them,  had 
Fasciola  wonts  but  not  Fasciolopsis.  On  the  other  hand  in  examinations  of  the  people  we  have 
not  yet  found  an  individual  infected  with  Fasciola  either. 

Chaxloxc  :  1  would  like  to  gsse  more  information  on  Fasciolopsis  buski  in  Thailand.  The 
first  case  of  fasciolcpsiasb,  a  Thai  boy  6  years  old,  was  reported  in  1941.  Later  in  1951-1953 
Sadun  and  Mah^oom  discovered  three  endemic  areas  of  Fasciolopsis  buski  in  Central  Thai¬ 
land,  i.c.  Bang  Khun  bii,  Thonburi  (18%).  Pak-hai,  Ayuthaya  (15%)  and  Pra-pra-thon, 
Nakom-pathom  (1  %).  In  these  areas  the  people  usually  grew  water-caltrop.  They  described 
that  the  infection  was  prevalent  among  the  children  because  the  children  had  a  habit  of  biting 
and  eating  the  raw  fruit  of  the  water-caltrop  where  Fasciolopsis  buski  metaccrcariae  were 
located.  Since  then  there  v.as  no  work  on  fasciolopsiasis  until  1964-1965  when  the  research 
team  of  the  Faculty  of  Tropical  Medicine  discovered  a  new  endemic  area  of  this  infection  in 
Suphanbari  province  of  Central  Thailand  (134  kilometers  northwest  of  Bangkok).  The  in¬ 
fected  area  was  confined  to  six  villages  of  two  districts  of  that  province.  The  average  preva¬ 
lence  of  infection  a.T.ong  the  people  was  about  20%;  there  was  not  much  difference  in  the  rates 
of  infection  among  different  age  groups,  the  lowest  being  15%  in  1-4  years  age  group  and  the 
highest  24%  in  40-54  years.  The  severity  of  the  infection  was  not  high  as  only  an  average  of 
2,300  eggs  per  gram  of  faeces  were  found  per  individual.  The  local  pigs  were  also  found  to 
harbour  Fasciolopsis  buski.  the  incidence  of  which  being  about  3^%.  The  interesting  thing 
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is  them  was  no  water-csitrop  in  that  area;  only  a  plant  called  Morning  Glory  was  found. 
Moreover,  neither  Ssgmentma  nor  Gyrauk/s  snails  were  located  in  t!?e  water-beds,  ponds  and 
canals  in  that  region.  However,  wc  succeeded  in  completion  of  the  life  cycle  of  this  intestinal 
fluke  in  our  laboratory  using  the  pigs  as  ei^perimenta!  animals,  and  Thochoebis  trochoidetis 
snails  and  Morning  Glory  vegetation  as  the  intermediate  hosts. 

£.  H.  Kwo :  I  shall  add  a  little  information  about  Fasciolepsis  in  Indonesia,  la  ail  text 
books  you  will  find  they  mention  fasciofopsiasis  in  Indonesia,  bat  when  I  was  in  Sumatra  in 
1962-1967, 1  ws^  unable  to  find  any  human  cases  of  fasciolopsiasis  or  any  pigs  infected  with 
F^sdohpsis  at  all.  1  tried  to  find  the  literature  com;eming  this  infection  but  the  only  one  which 
1  could  find  was  a  publication  before  the  Second  World  War;  it  was  not  a  paper  but  just  a  list 
of  the  parasites  found  in  the  animals  in  Indonesia,  mentioning  about  FascioJopsis  bmki  in 
pigs  in  Sumatra.  I  think  from  mat  ii  brought  the  authors  to  publish  Fasciolopsis  in  the  text 
books.  Now  whether  o:  not  Fasdopsis  bitski  would  be  found  in  man  in  Indonesia  needs  further 
observations  and  investigations. 

Miyazaki  :  I  would  like  to  ask  Dr.  Cross  the  difference  between  the  eggs  of  Fasdolopsis 
buski  and  Fasdota  hepalica.  Would  it  be  difficult  to  differentiate  them? 

Cross  :  It  is  very  difficult. 

Manning  ;  We  tried  to  study  the  difference  between  those  two  parasites.  We  took  fresh 
stool  samples  containing  Fasdola  eggs  from  water  buffaloes  and  those  from  human  cases 
containing  Fasdolopsis  eggs.  We  tried  to  use  the  criteria  that  had  been  used  in  the  past  to 
differentiate  the  two  different  eggs,  i.e.,  the  clustering  of  yolk  material  in  the  nucleus,  the  num¬ 
ber  of  yolk  cells  and  the  size  of  germinal  area.  I,  however,  would  not  feel  confident  about  it. 

Miyazaki  :  In  the  northern  part  of  Japan  human  infection  with  Fasdola  hepatira  is  not 
so  infrequent,  but  there  is  no  fasciolopsiasis. 

Fan  :  I  would  like  to  give  brief  information  about  F.  buski  in  Taiwan. 

In  Taiwan  fasciolopsiasis  was  found  as  an  endemic  disease  located  in  certain  areas  espe¬ 
cially  in  the  southern  part  of  the  country.  It  was  found  mostly  in  pigs;  human  infections  in 
general  were  no!  high.  However,  the  infected  people  usually  resided  in  houses  situated  near 
ponds  (in  the  vicinity  of  the  pig  slaughter  house)  where  the  water  caltrop  and  other  edible 
water  plants  were  cultivated.  There  were  three  important  kinds  of  water  plants  in  Taiwan, 
namely,  water  chest-nut,  water  caltrop  and  a  kind  of  Chinese  water  plant;  the  last  one  is  a 
vegetable  commonly  eaten  among  the  Chinese  families.  In  1962-1964 1  went  to  the  endemic 
areas  several  times  in  order  to  examine  the  water  plants  in  the  ponds  for  F.  buski.  I  found  that 
our  Chinese  water  plant  named  ‘Kung-shin  tsai”  or  Ipomoec  replans  harboured  metacerciac 
of  F.  buski  on  its  surface  as  well  as  in  the  hollow  of  its  stem. 
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13  Abstract 


In  1947  it  was  estimated  that  over  10  million  people  in  the  Far  East 
were  infected  with  Fasciolopsis  buski.  Most  of  these  infections  were 
reported  from  mainland  China.  Although  fasciolopsiasis  is  endemic  in 
Taiwan,  Thailand,  Vietnam,  Laos,  East  Pakistan  and  India,  the  distri¬ 
bution  of  infections  in  chese  cozintries  in  limited  and  the  overall  prevalence 
rates  are  considerably  lower  than  those  of  mainland  China. 

While  human  fasciolopsiasis  has  not  been  reported  from  Indonesia  and 
Burma,  pigs  in  these  countries  have  been  fozind  infected  with  the  parasite. 
Further  studies  should  be  carried  out  in  these  cotintries  to  determine 
whether  or  not  the  parasite  is  present  in  man.  Studies  are  recommended 
in  Cambodia  where  little  information  is  available  and  in  Korea  in  order  to 
determine  whether  or  not  the  parasite  is  endemic. 

Human  infections  have  been  reported  from  Japan,  the  Philippines, 
Malaysia,  and  a  number  of  western  countries,  but  it  is  probable  these 
were  from  people  who  immigrated  from  endemic  areas  or  where  due  to 
mis  identification  of  the  egg.  cont'd/ .... 
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-Fascioloptiasis  siemt  to  be  restricted  to  areas  where  populations 
raise  water  plants,  such  as  water  caltrop,  water  chestnuts,  water 
hyacinth  and  water  bamboo;  and  to  populations  that  commonly  ingest  the 
uncooked  metacercsriae-laden  plants.  In  addition,  in  most  but  not  all 
the  endemic  countries,  pigs  appear  to  be  an  important  reservoir  of 
infection  and  species  of  snails  of  the  genera  Segmentina,  Hippeutis,  and 
PlanorUs,  the  intermediate  hosts. 


Investigations  show  infections  are  found  most  commonly  in  indi¬ 
viduals  and  families  that  live  in  the  immediate  vicinity  of  water  caltrop 
plantations  and  diat  prei^ence  rates  are  highest  in  children. 
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